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(57) PecfxepaT: 

l/lcno/ib30BaHne: MeTa/vr/prns, b MacTHOCTW 
ynpaBJieHne npoijeccaMU HenpepbiBHoB 
3arpy3KM m nnaBKM MeTan/iM30BaHHbix oKaTbiiuefi 
b AyroBbix CTajiennaBUJibHbix nenax. CymHOCTb 
M3o6peTeHMfl: cnoco6 BKnKwaeT Bbioop 

CKOPOCTM 3arpy3KH MeTaJTJlM30BaHHblX OKaTbiiuePi 

b aaBMCMMocTn ot aneicrpkNecKofl M014HOCTH, 
3a6upaeMoB M3 CeTM, M KOppeKUMK) CKOpOCTM 

3arpy3KM oKaTbiiuett nponopunoHa/ibHO 
OTKTiOHeHMio TeMnepaTypw MeTa/ma ot 
saAaHHoro 3HaMeHwa. Bbi6op CKopocTM 3arpy3Kw 
MeTan/in30BaHHbix OKaTbiiueCi b neMM 

npOM3BOA«T B 33BHCHMOCTH OT 3JieKTpUHeCK0& 

aKTMBHoti moiuhoctu. a b npoijecce 
HenpepbiBHOM sarpy3KH m nnaaneHUfl 
MeTannnsoBaHHbix oKaTbiwefl npn 
HecTa6nnbH0M noBeAeHnn Ayr bboaat 
Aono/iHUTenbHyio KoppeKi^MK) 3arpy3KM 



MeTannusoBaHHbix OKaTbiLiiew, npn stom npw 

CHMXeHMVI aKTUBHOtf MOLi^HOCTkl HH)K8 HHKHerO 

3aaaHHoro npe^ena cKopocTb 3arpy3Kw 
yMeHbiuaKDT, a npn npesbiiiieHHH aKTMBHofl 
mouihoctm Bbiwe BepxHero 3aAaHHoro npeAena - 
CKopocTb sarpy3KM yBennHUBaioT. 1 3. n. cfwibi, 

4 HJ1. 
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(54) METHOD OF CONTROL OF PROCESS OF MELTING OF IRON-RICH PELLETS IN ELECTRIC ARC FURNACE CO 



(57) Abstract: 

FIELD: metallurgy; control of process of 
continuous charging and melting of iron-rich 
pellets in electric arc steel melting 
furnaces. SUBSTANCE: method includes 
selection of charging rate of iron -rich 
pellets depending on power drained from the 
mains and correction of changing rate 
proportionally to deviation of metal 
temperature from preset value. Selection of 
charging rate of iron-rich pellets in 
furnace is carried out depending on electric 
active power, and in the process of 
continuous charging and melting of iron-rich 
pellets with unstable behavior of arcs, 
additional correction of iron -rich charging 
is introduced. In so doing, if active power 



drops below the lower preset limit, the rate 
of charging is reduced, and if active power 
exceeds the upper preset limit, the rate of 
charging is increased. EFFECT: higher 
efficiency. 2 cl, 4 dwg 
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H3o6peTeHne othocmtch k MeTannyprvM, a 
mmghho k anetapocTa/ien/iaBM/ibHOMy 

npOM3BOACTBy, M M05K9T 6brTb UCflOJltrtOBaHO Ana 

ynpaaneHvin npoueccoM HenpepuBHofl 3arpy3Ku 
n nnaBKM MeTajinn30BaHHwx OKaTbWjetf b 
AyroBbix cranennaBunbHbix nenax. 

H3eecTeH cnocoo" ynpaaneHMa npoueccoM 
rinaBKM MeTaroiMSOBaHHUx oKaTbiujefi b AyroBofl 
nenM, no KOTopoMy b npouecce HenpepbiBHofi 
3arpy3KM MGTannn30BaHHbix OKaTbiujeM CKopocrb 
mx 3arpy3KM perynvipyiOT b qtyHKiiMM 
noTpeonaeMOM anejcrpuMecKoPI moluhocth. 

OAHaKO npM TaKOM cnoco6e ynpaaneHna, 
ocHOBaHHOM Ha ocymecTaneHMM npHMOfl cbhsh 
Me>KAy pacxoflOM aneicrposHeprMM m cKopocTbK) 
3arpy3KM MeTajinn30BaHHbdx OKaTbiwefl, 
HeB03MO>KHO TOHH06 noAAepwaHMe aaAaHHoro 
TeMnepaTypHoro pe>KMMa Harpesa MeTanna 
M3-3a HeyneTa peanbHoi* cmyaijHH b nenM 
(ycnoBMfl TennonepeAaHM b paooneM 
npocTpaHCTBe, rpaHynoMeTpMHecKoro m 
XMMMHecKoro cocTasoB MeTannn30BaHHbix 
OKaTbiwefl, CTeneHM MeTannMsauMM, KonMHecTBa 
m cocTasa nycTofi nopoAbi), a TaroKe 
HeB03MO)KHO ynpaaneHMe TeMnepaiypHbiM 
pe>KHMOM MeTannMHecKofi eaHHbi npn 3a£aHH0M 
nocroflHHOM ypOBHe moiahocth. 

Haw6onee 6nM3KMM K M3o6peTeHMK) no 
TexHMMecKOM cyiuHOCTM m AOCTuraeMOMy 
pe3ynbTaTy HanfleTCH cnoco6 ynpaBneHun 
npoueccoM nnaBKM MeTannM30BaHHbix 
OKaTbiiueft b AyroBOM nenu, no KOTOpOMy b 
npoi^ecce HenpepbiBHofl 3arpy3KM 

MeTannnaosaHHbix OKaTbiujefl CKopocTb mx 
3arpy3KM perynnpyioT b 3aBncnMOCTM ot 
aneicrpMHecKofl o6meM* moiuhoctm, 3a6"MpaeM0M" 

OT C6TM, H BBOA^T KOppeKUMIO CKOpOCTM 

3arpy3KM MeTannM30BaHHbix OKaTbiujeM* 
nponopi^MOHa/ibHO oTKnoHeHMio TeMnepaTypbi 
MeTanna ot 3aAaHHoro Ha3HaneHMfl TaK, hto npn 
noBbiiiieHMn TeMnepaTypbi MeTanna Bbiwe 
3aAaHHoro 3HaneHMfl CKopocTb sarpy3KM 
yBen^MBaiOT, b npoTHBHOM cnynae 
yMeHbiuaiOT. 

HeAOCTaTKOM yKasaHHoro cnocoSa HBnaeTCfl 
to, hto, so-nepBbix, Bbioop crapocTM 3arpy3KM 
MeTannu30BaHHbix OKaTbiweM* npon3BOA«T b 

SaBMCMMOCTM OT C^mei* MOIHHOCTM, B TO BpeMfl 

KaK npouecc HarpeBa m pacnnaBneHMH 3aBncnT 

TOnbKO OT aKTHBHO^ MOLUHOCTM M He 3aBHCHT OT 
peaKTMBHO^ MOIUHOCTH, T.6. Mcnonb3ya Bbl60p 

CKOpocTM sarpy3KM ot o6mefi moiuhoctm, Henb3fl 
tom ho ynpaB/isiTb npoueccoM nnaBKM, 

M.BO-BTOpblX, He yMMTblBaeTCfl COCTOflHMe BaHHbl, 

saBMCfliuee ot cooTHOujeHMH CKOpocTeft* 
nnaB/ieHMfl 3arpy3Kn MeTan/iki30BaHHbJX 
OKaTbiujeM. npeBbiojeHne ckopoctm sarpy3KM HaA 
CKopocTbK) nnaaneHUA npusoAUT k HaKonneHMK) 
OKaTbiujeM b BaHHe WMAKoro MeTanna, a reM 
caMbiM k oroneHMio Ayr, MHTOHCMBHOMy 
B03AeMCTBMK) M3nyneHMn Ayr Ha ct>yTepoBi<y cren 
n cBOAa nenn, cHMKeHHK) ctoC^koctm 4>yTepoBKVi, 
noHVDKeHnio moiuhoctm. yMeHbiueHMe CKODOCTM 
3arpy3KM no othouj6hmk) k ckopoctm nnaaneHMn 
MeTannMSOBaHHbix OKaTbiujeM npMBOAMT k 
BCKMnaHMK) BaHHbi, a TeM CaMbiM k pe3K0My 
yBenMHeHMto TOKa, Bbi6pocy MeTanna na nenn. 

Bee 3to yAHMH«eT npoAon)KMTenbHOCTb 
nnaBKM, yBenMHMBaeT pacxoAW oneKTpoAOB m 
aneKTpooHeprMM. TaKMM o6pa30M, hcbo3MO)kho 
AOCTMHb ycTO^HMBoro ynpasneHMH nnaBKoft, 
ocymecTanflfi TonbKO KoppeKi^MK) ckodoctm 
3arpy3KM oKaTbiwefl b 33bmcmmoctm ot 
TeMnepaTypu. 

TexHMMecKMM" pe3ynbTaT M3o6peTeHMn 
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ycTpaHeHMe yKa3aHHbJx neAOCTaTKOB, 
ysenMMeHMe cto^koctm QbyTepoBKM neMM, 
coKpameHMe npoAo/woiTenbHocTM nnaBKM, 
CHMxeHMe pacxoAa aneiapoAOB m 
aneiapooHeprMM 3a cneT McicnioMeHMn 
HaKonneHMH He pacnnaBMBUJMxcfl 
MeTannM30BaHHbix OKaTbiujeM Ha noBepxHOCTM 
BaHHbi wnw ee BCKMnaHMn. 

TexHMMecKMft pe3ynbTaT AOCTMraeTcn TeM, 
hto b cnoco6e ynpaaneHMH npoi^eccoM nnaBKM 
MeTannMSOBaHHbix oKaTbiiuefl b AyroBo^ nenM, 
BKmonaioineM M3MeHeHMe ckodoctm 3arpy3KM 
M6TannM30BaHHbix OKaTbiujeM b nenM b 

3aBMCMMOCTM OT aneKTpMHeCKOA MOUJHOCTM , 

3a6MpaeMO^ ms ceTM, m KoppeiqMio ckodoctm 
3arpy3KM oKaTwiue^ nponopi^MOHanbHO 
OTKnoHeHMK) TeMnepaTypbi MeTanna ot 
saAaHHoro 3HaneHMq, Bwbop ckodoctm 3arpy3KM 
MeTannM30BaHHbix OKaTbiujeM b nenM 

npOM3BOA«T B 3aBMCMMOCTM OT SneKTpMHeCKOC^ 

aKTMBHO^ MOUjHOCTM, a nocne pacnnaaneHMn 
MeTanno3aBanKM m AOCTM)KeHHfl ycnoBMfl 

__S > ! 2 

J J J 

TAe Q- KOnMHeCTBO M3paCXOAOBaHHO^ 

oneKTpooHeprMM, kBt«h; 

1-^ M3M6HeHMe SHTajibnMM 3arpyKeHHoro b 
nenb j-ro MaTepMana npM era HarpeBe ot 
mcxoahoW TeMnepaTypbi ao TeMnepaTypbi 
nnaBneHMfl, kBt.h/t; 

nrij Macca 3arpy>KeHHoro b nenb j-ro 
MaTepwana, t, 

b npouecce HenpepbiBHoC^ 3arpy3KM m 
nnaBneHMfl MeTannMSOBaHHbix OKaTbiujeM npM 
HecTa6MnbH0M noseAeHnn Ayr bboaa 
AononHMTenbHyio KoppeKi^Mio 3arpy3KM 
MeTannM30BaHHbix OKaTbiujeM, npM 3tom npM 

CHM)KeHMM aKTMBHO^ MOl^HOCTM HM)Ke HMXHerO 

3aAaHHoro npeAena CKopocTb 3arpy3KM 
yMeHbiuaiOT, a npM npeBbiiueHMM aKTHBHo^ 
moimhoctm BbiLue BepxHero npeAena 
yBenMHMBaiOT. KpoMe Toro, npM noflsneHMM 
HecTa6MnbHoro noBeAeHMfl Ayr, Bbipa)KeHHoro 

COOTHOLLieHMeM 
2 3 
al •av>a 0 , 

TAeaj K034)4>m4MeHT HeCMMMeTpMM tokob; 

KOa^XfMl^MeHT HeCMMM6TpMM 

Hanp^KeHMM; 

rpaHMHHoe 3H3HeHMe, 
npoM3BOA«T AononHMTenbHyio KoppeiqMio 
ckopoctm 3arpy3KM MeTannM30BaHHbix 
OKaTbiujeM, npM 3tom CKopocTb 3arpy3KM 
yMeHbiuaiOT, ecnM BbinonHneTCfl ycnoBwe 

Ps<Ps 

A 

rAe Ps TeKymafl aKTMBHaw MOu^HOCTb Ha 
cryneHM nanprnKenm s, MBt; 

Ps HM)KHee 3aAaHHoe rpaHMHHoe 3HaneHMe 
aKTMBHofl Moii^HOCTM Ha CTyneHM HanpnKeHMR s, 
MBt; 

MnM CKopocTb 3arpy3KM yBenMHMBaioT, ecnM 
BbinonHfleTCH ycnoBMe 
„a h 
Ps > Ps, 

rAe P§ BepxHee 3aA3HHoe rpaHMHHoe 
3HaneHMe aKTMBHoM mou^hoctm Ha CTyneHM 
HanpfOKGHMR s, MBt. 

npMHUMnManbHoe oTnMHMe npeAno>KeHHoro 
cnocoGa ot M3BecTHoro, BicnioHaioinero Bbi6op 
ckodoctm 3arpy3KM no o6u^efl sneicpMHecKoft 
mou4hoctm m KoppeKUMio ckopoctm 3arpy3KM no 
oAHOMy napaMeTpy TeMnepaType BaHHbi, 
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3aKniwaeTcfl b tom, mto Bucop ckodoctm 
3arpy3Kvi ocymecTannioT b 3aBMCMMocTM ot 

aKTMBHOfl MOU^HOCTM M BBOAflT AOnonHMTenbHyK) 

Koppetci^MK), yMMTbiBaioiuyio cocroflHMe BaHHbi no 
cra6unbHoc™ ropeHMA Ayr. 

Ha <£tir. 1 npuBefleHa CTpyioypHan cxevia, 
noacHAiomaa onMCbiBaeMbtfi cnocoo" 
ynpaaneHMfl; Ha cj)w\ 2 4 rpao>iKM 
pacnpeAeneHMH BeponTHOCTefi 3HaH6HMfi 

aKTMBHOl* M0LHH0CTM npM RBJieHMRX HaKOn/ieHMfl 

n BCKwnaHUfl: cnnowHofl /WHkieft Ann nBneHnn 
HaKonneHMfl hvdkhmA npeAen, nyHKTMpHofl 
nwHueti Ann naneHMH BCKunaHMR BepxHMfi 
npeAen (Ha $Mr. 2 -Ann 20-fi CTyneHM 
HanpnweHMn; na cfwr. 3 Ann 19-fl 
HanpnweHMn; Ha 4)nr. 4 Ann 18-fl 
Hanpn)KeHMfl). 

Ha MepTercax no ropw30HTann oTnoweHbi 
3HaHeHnn axTMBHofi moli^hoctm, no BepTMKann 

BepOnTHOCTb 3HaMeHMM aKTMBHOM MOtAHOCTU npH 

BCKwnaHMn nnn HaKonneHMH. 

npeAnaraeMufl cnocoo" ynpaBneHMn 
ocymecTBnnK)T cneAywuiMM o6pa30M. 

B wie)icnjiaBOHHbiK nepMOA CMmanbi c 
AaTMUKa Beca noMa 1 u AaTMUKa Beca 
BcnoMoraTe/ibHbix MaTepna/ioB 2 nocrynaioT b 
6noK ynpaBneHMn 3 (ynpaBJimou^an mhhh 

win mmkdo3BM), rAe ohm 3anoMMHaK>Tcn. 

B npouecce HenpepbiBHOfi 3arpy3KM 
MeTanriM30BaHHbix OKaTbiwefl H3 6yHKepa 4 no 
KOHBeAepaM 5 u 6 b BopoHKy 7 m mx nnaaneHMn 
b nenn 8 cuma/ibi c AaTMMKa noTpeonneMOM 
aKTWBHofl MomHOCTM 9 nocTynaioT b 6noK 
ynpaB/ieHun 3. B saBucuMOCTH ot BennMHHbi 
aianBHO^ moiuhoctm 6noK ynpaBneHMn 3 
BbiGnpaeT CKopocTb 3arpy3KM MeTannMSOBaHHbix 
OKaTbiwefl m BbiAaeT cm man b McnonHMTenbHbifi 

M8X3HH3M CMCT8Mbl 3arpy3KM 10. 

Koppeiqnn ckodoctm 3arpy3KM OKaTbiiuefi no 
TeMnepaType MeTanna, nonynaeMofi ot AaTMMKa 
TeMnepaTypu 11, ocymecTsnneTcn ojiokom 
ynpaaneHun 3 nyTeM n3MeHeHnn 3aAaHnn 
HcnonHMTenbHOMy MexaHM3My CMCTeMbi 
3arpy3KM 10. 

Cw-Hanbi c AaTHMKa noTpe6nneMofi aKTMBHofi 
SHepnw 12 m c AaTMUKa Beca MeTannMSOBaHHbix 
ojcaTbiiuefi 13 nocTynaiOT b cViok ynpaBneHMn 3, 
rfle paccMMTbiBaeTcn cooTHoiueHMe 
Q 

J J J 

m cpa BH M B3 eTcn c 

3aAaHHbtM 3H3MeHHGM, 

BbinonHeHMH ycnoBMn 



npeABapnTenbHo 
paBHbiM 1 ,2. npu 



> 1,2. 



onpaujMBaeT aeithmkm 
Hanpn)KeHiin 1 5, 
Ka>KAofl o>a3e, n 



J J J 

6noK ynpaBneHMn 3 

TOKa 14 H AaTMMKM 

ycTaHoaneHHbte Ha 
paccMMTbiBaeT cooTHoiueHMe 

2 3 
<xl «av 

3to cooTHoiueHMe cpaBHUBaeicn c 

npeABapviTenbHO saAaHHbiivi 3HaneHneM ( 

paBHbiM 1200. npn BbinonHeHMH ycnoBkin 

Z 3 
aWav > 1200 

6noK ynpaBneHun 3 cpaBHusaeT BennnnHy 
aKTMBHofl moimhoctm c npeABapviTenbHO 

L H 

3aAaHHbiMM SHaneHnnMM P s m Ps. npn 
BbinonHeHMH yc/iOBHn 

Ps<Ps 

GnoK ynpaBneHun 3 yMeHbiuaeT CKopocTb 
3arpy3KV» OKaTbiiue^ nyTeM M3MeHeHnn 3aAaHnn 
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McnonHHTeribHOMy MexaHH3My cwcTeMbi 
3arpy3KM 10, nnn, npn Bbino/meHMM ycnoBvin 
_A H 

Ps<Ps 

yse^MMMBaeT CKopocTb 3arpy3KM oKaTbiujew. 

FlpuMep 1. rtocne 3a Ban km b nesb nowia 
BecoM 60 t Bee noMa pervicTpMpyeTcn AaTMMKOM 
Beca 1 m cm man c asthmio 1 nocTynaeT b 6noK 
ynpaajieHMn 3 m TaM 3anoMMHaeTcn (M3MeneHMe 
3HTanbnMM noMa npn ero HarpeBe ot mcxoaho^ 
TeMnepaTypw ao TeMnepaTypw nnaBneHMn 
6epeTcn paBHofi 330 kBt,m/t). 3axMraK)T Ayrvi, 
oTflatoT b neMb LimaKoo6pa3yK)i^Me MaTepManbi 
(M3MeneHMe SHTanbnMM M3BecTM oepeTcn 
paBHO« 350 kBt.h/t, a OKMcneHHbix OKaTbiiueM 
550 kBt.h/t), Bee uuiaKoo6pa3yK>inMX 
MaTepManoB perMcxpupyeTcn abthukom Beca 2 vt 
cm man c A^THMKa 2 nocTynaeT b 6/iok 
ynpaBneHMn 3 m tsm 3anoMMHaeTcn. 

HenpepusHyio 3arpy3Ky MeTanriM30BaHHbix 
oKaTwiueW (M3MeHeHMe aHTanbnMM 
MeTannM30BaHHbix OKaTbiiueM 6epercn paBHoA 

450 kBT«H/t) HaHMHaKOT CO CKOpOCTbJO 5 8 

Kr/MMH «MBt m b TeneHMe 10-15 mmh AOBOAnT ee 
AO cKopocTM 23-33 kiYmmh.MBt, onpeAenneMOM 

Befl MM M HO W BBOAMMO^ aKTMBHOfl MOLl^HOCTM, 

nocne nero HaHMHaeTcn HenpepbiBHbi^ MnM 
AncKpeTHbJM 3aMep TeMnepaTypbi. 3HaneHMe 
CMmana ot AQTMMKa TeMnepaTypbi 11 
nepeAaeTcn b 6noK ynpaaneHMn 3, rAe 
cpaBHMBaeTcn MSMepeHHoe SHaneHMe 
TeMnepaTypbi c 3aAaHHbiM 3H3HeHMeM 
TeMnepaTypHoro peKMMa MeTannMMecKoK 

BaHHbi. 

npM HecooTBeTCTBMM TeMnepaTypHoro 
pe>KMMa MeTannMMecKOM BaHHbi 3aAaHHOMy ojiok 
ynpaaneHMn 3 bboamt KoppeKL4Mio ckopoctm 
3arpy3KM MeTannM30BaHHbix oKaTbiiijeM nyTeM 
M3MeHeHMn sapaHMn McnonHMTenbHOMy 
MexaHM3My CMCTeMbi 3arpy3KM 

MeTannM30BaHHbix OKaTbiiueM 10 t3kmm 
o6pa30M, mto npM npeBbiiueHMM TeMnepaTypbi 
MeTanna Bbiiue 3aAaHHoro 3HaMeHMn CKopocTb 
3arpy3KM yBenMMMBaioT, a npM CHM)KeHMM 
TeMnepaTypbi MeTanna HM«e 3aAaHHoro 
3HaMeHMR CKopocTb 3arpy3KM yMeHboiaioT. 

B npoL^ecce HenpepbiBHotf 3arpy3KM 
MeTannM30BaHHbix OKaTbiiueM 6noK ynpaaneHMn 
3 paccMMTbiBaeT cooTHoiueHMe 
Q 

J J J 

m cpaBHMBaeT ero co 3HaMeHMeM 1 m 2. npM 
BbinonHeHMM ycnoBun 

> 1,2 

J J J 

npM HecTa6MnbHOM noBeAeHMM Ayr BBOAnT 
AononHMTenbHyio Koppe^Mio 3arpy3KM 
MeTannM30BaHHbix OKaTbiLueft. Ann 3Toro 6noK 
ynpaBneHMn 3 onpaujMBaeT c 3aAasaeMbiM 
nepMOAOM onpoca aqtmmkm toio 14 m astmmkm 
Hanpn^KeHMfl 15 m paccMMTbiBaeT cooTHoiueHMe 

2 3 
aJ «av 

TAe 
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(B). 

BbiiuenpMBeAeHHoe cooTHOiueHMe 
cpaBHMBaeTCfl c npeflBapnTe/ibHO 3aflaHHbiM 
3Ha^eHneM, paBHbiM 1200. Ilpn BbinonHSHkin 
ycnoBMfl: 

2 3 
<xl»ccv> 1200 

ojiok ynpaBneHUfl 3 cpaBHUBaeT Be/iuMMHy 
aKTMBHoW moiuhoctm c npeABapnTe/ibHO 

0 L H 
3aAaHHblMH 3HaH8HMflMM P S M PS UpH 

BbinO/lHeHMM yCTIOBMfl 

PsuPs 

6jiok ynpasneHUfl 3 yMeHbmaeT CKOpocTb 
3arpy3KM OKaTbiiueM V comacHo cooTHOiueHMK) 
v=v 0 -av 

rAe V 0 CKopocTb 3arpy3KM MeTannn30BaHHbix 
OKaTbiiuefi, onpeAermeMafl aKTMBHofi 

MOl^HOCTblO M BenHHWHOtf OTKJlOHeHMfl 

TeMnepaTypbi MSTanna ot 3aAaHHoft\ 
kt/mmh »MBt; 

Av BenuMMHa KoppeKu^u ckodocti/i 3arpy3Kn, 

SaBMCqiitafl OT COCTOflHMfl BaHHbt, KIVmMH.MBT. 

Mjim npM Bbino/iHeHMM ycnoBMfl: 

6jiok ynpaajieHUH 3 yBertUMMBaeT CKopocTb 
3arpy3KM OKaTbuuefi comacHo cooTHoiueHHK) 
v = v 0 +av 

CKOppeKTHpOBaHHOe 3Ha^eHHe CKOpOCTM 

sarpysKvi 6jiok ynpaaneHun 3 nepeAaeT b bma© 
cumajia ncnoxiHkiTe/ibHOMy MexaHH3My cucTeMw 
3arpy3Ku 10. Benmwna 06140 KoppeKunn no 
TeMnepaType m coctohhwo aaHHbi b qermx 
ooecneHeHMfl CTa6nnbHOCTM ynpaaneHkm 
3arpy3Kofl OKaTbiwefl He npeBbiwana 300 kiVmhh 
mjim 5 kiVmmh.MBt. flnnTeribHocTb Koppew^Mn no 
cocTOflHuio Bai-tHbt cocTaanaeT 2 3 MMH. 6/10K 
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ynpaaneHMfl HaMMHaeT ou,eHMBaTb cccTOHHue 
BaHHbJ TO/ibKO no ncTeneHnn 3 muh nocne 
ocyu^ecTBJieHvin nocneAHeM KoppeKunn. 

MeTOAMKa onpeAeneHun eepxHefl (npw 
BKMnaHMM BaHHbi) m HWKHefl (npM HaKoruieHMM 
HepacnnaBUBiunxcfl MeTanjiM30BaHHbix 
OKaTwiuew Ha noBepxHOCTVi BaHHbi) npeAenoB 
aianBHort moujhoctm. B npouecce HenpepbiBHoft 
3arpy3KM MeTannn30BaHHbJX oKaTbuueti 

D8rMCTpnpyK)T ypOBSHb aKTMBHOft M014HOCTM (C 

noMOLUbK) 3BM) n OAHOBpeMeHHO BUsyanbHO 

KOHTDO/llipytOT BCKVinaHUfl BaHHbi MJ1H 

HaKonxieHMfl OKaTbiiueM Ha noBepXHOcm BaHHbi. 
no nonyMeHHbiM AaHHbiM ctdopt BeponTHocTHbie 
xapaiaepucTHKM pacnpeAeneHun aKTHBHofl 
M014HOCTM Ann «aneHnfl HaKon/ienun n 
BCKunaHMfl. B KanecTBe BepxHero npeAena 
aKTMBHoK mou^hoctm npuHMMaeTCfl Han6o^ee 
BepoflTHoe 3HaMeHne aKTMBHO^ mou^hoctm b 
BepoRTHocTHOM xapaKTepucTHKG pacnpeAefieHMfl 

aKTHBHOft M0L4HOCTM Aflfl PB/ieHUfl BCKMnaHUfl 

BaHHbi, a a KanecTBe HWKHero npeAe/ia 
aKTMBHofl moluhoctm npuHMMaeTCH Hanoojiee 
BepoflTHoe SHa^eHne aKTMBHofl moi^hoctm b 
BepoflTHOCTHOvi xapaicTepHCTViKe pacnpeAeneHMH 
aKTMBHo^ mou^hoctm An« ABneHMW HaronneHHfl 
HepacnnaBMBiiJMXcfl MeTannnsoBaHHbix 
oxaTbiiuevi Ha noBepxHocrw BaHHbi. 

ripuMep 2. B ycnoBMHX 
aneKrpocTanennaBH/ibHoro i\exa Ha 1 50-tohhux 
3/ieKTpoAyroBux newax c MomHocTbio 
TpaHccfcopMaTopOB 90 MBA Bbinnaanfl/iacb 
CTanb c Mcnonb30BaHneM b ujuxTe 
MeTaruin30BaHHbix oicaTbiujefl. PacnjiaBneHne 
MeTajrnn30BaHHbix oKaTbiiueft senocb Ha 18 20 
crryneHHX HanpwKeHMfl npn 621 723 B. 

M3 o>nr. 2 4 bmaho, hto Ann 18-H CTyneHM 
HanpAxeHMA BepxHM^ npeAe/i aicTMBHoH 

mol^hoctm Pi8=60,5 MBt HH>KHnfi npeAen 

P^=57,5 MBt Ann 19-R Pi9=61 MBt Piq=58 

MBt Anfl 20-« P20=62,5 MBt, P20=59 MBt. 

Hcnonb30BaHne npeAnaraeiworo cnocx)6a 
ynpaBneHMfl npoueccoM nnaBKM 
MeTannnsoBaHHbix OKaTbiuje« b AyroBoC^ new 
o6ecneHMBaeT no cpaBHeHMio c 
cymecTByiomMMM cnoco6aMM cneAyfOLi^ne 
npenMyu^ecTBa: 

6o^ee TOMHoe ynpaBneHne npoi^eccoM 
n^asKH 3a cneT Bbi6opa 3aBncnMOCTH ckodoctm 
3arpy3KM MeTannn30BaHHbix oKaTbiiueK ot 

aKTMBHOM MOIAHOCTM BMGCTO 06u\e\A MOIAHOCTM; 

ncicnioMeHne HaKonneHMyi 
HepacnnaBUBUJMxcH iyieTa/uiM30BaHHbix 
OKaTbiiueM Ha noBepxHocTM BaHHbi, a TeM cawibiM 
ycTpaHeHkie oroneHnw Ayr, MHTeHCMBHoro 
B03Ae^cTBMfl M3nyMeHnn Ayr Ha cfcyTepoBKy CTeH 
m cBOAa nenn, 3a cneT Hero yBennHMBaeTCJi 
CToC^KOCTb o>yTepoBKM, noBbiiuaeTCfl aKTMBHaw 
MoinHOCTb, yBennHUBaeTcn 
npon3BOAMTenbHOCTb nenn, coKpai^aeTCfl 
npoAorDKMTe/ibHOCTb nnaBKM; 

ycTpaHeHkie BCKunaHUR BaHHbi, npnBOA*mee 
k pesKOMy yBejinneHHK) toio, BbiGpocy MeTanna 
us nenn, a TeM caMbiM no3BonfleT coKpaTHTb 
npoAon)KMTe/ibHOCTb nnaBKM; 

AononHMTe/ibHaa KoppeiqMn no coctoahmk) 
ropeHMW Ayr, noBbiiuafl CTaGnnbHOCTb 
ynpaeneHnw 3arpy3KoH Merannn30BaHHbix 
OKaTbiiueM, no3BorifleT noriHocTbio 
aBTOMaTM3npoBaTb ynpasneHMe nponeccoM 
nnaBKM MeTannM30BaHHbix OKaTbiiueM; 

MCnonb30BaHM6 M6TajU1M30BaHHblX 

OKaTbiiueM c oonee lumpokmm pa36pocoM 
napawieTDOB no CTeneHM MeTannn30BaHHbix 
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oKaTuwefl c 6anee wmdokwm pa36pocoM 
napaMeTpoB no cTeneHM MeTannn3ai^MM m 
coAepxcaHMio yrnepoAB. a TeM caMbiM nosBO/iaeT 
yBe/iUMMTb Anana30H npHMeHaeMoro cwpbfl no 
xuMMMecKOMy cocTaBy; 

cHvwceHne pacxoAOB aneKTDOAOB, 
omeynopoB, ajietapooHeprviM, cHuxeHne 
ce6ecTOMMOCTM crann. 

HcnbiTaHun Ha 21 onbiTHotf nnaBKe 
noKaaann, hto yAenbHbifi pacxoA 
aneiapooHeprMH Ha TOHHy MeTannosaBanKM 
cocTaanaeT b cpeAHeM 623 kBt # m/t npw 
cpeAHeKBaApaTMMHOM oTKnoneHHM 19 kBt.m/t, 
a AnmenbHocTb nnaBKM noA tokom cocTaB/weT 
108 mmh npn cpeAHeKBaApaTMMHOM oraioHeHHvi 
5 mmh. Ha 558 npoMbiiuxieHHwx ruiaBicax stm Me 
nofca3aTenn cocTaBunii cooTBeTCTBeHHO 627 
kBt «m/t npw 33 kBt.m/t m 110 mmh npn 10 mmh. 
MeHbUJee cpeAHeKBaApaTMMHoe OTKnoHeHne 
pacxoAa aneKTposHeprvin n AnmenbHocTn 
ruiaBKU Ha onbiTHbix b cpaBHeHnn c 
npoMbiiuneHHbiMH nnaBKaiwn xapaKTepn3yeT 
ny^wyio BocnpoMSBOAMMOcTb nnaBOK, a TeM 
caMbiM ooribUjyK) TOMHocTb ynpaBneHMH 
npoL^eccoM nnaBKM. 

(DopMyna M3o6peTeHnn: 

1. Cnoco6 ynpaBneHUfl npoi^eccoM nnaBKM 
MeTannn30BaHHbix OKaTbiwefi b AyroBofl nenn, 
BK/iiOMaKJinuft Bbioop CKopocTM 3arpy3KM 
MeTannM30BaHHux oKaTbiwetf b nenn b 

SaBMCMMOCTM OT 3neKTpMMeCK0M MOIMHOCTM, 

3a6npaeMO« M3 cem, m KoppeKi^MMD ckopoctm 
3arpy3KM oKaTbiwetf nponopi^noHanbHo 
oTKnoHeHMio TeMnepaTypw MeTa/ina ot 
3aAaHHoro 3HaMeHMfl, oiTiMHaioLUHflcfl TeM, mto 
Bbioop CKopocTM 3arpy3KM MeTannn30BaHHbix 
OKaTbiujeii b nemi npoM3BOA*T b 3aBncnMOCTM ot 
aneicrpM^ecKofi aKTMBHofl moimhoctm, b nocne 
pacnnaBneHUJi MeTanno3aBanKM m AocTMweHMH 
ycnoBMJi 
Q 



> 1,2, 



J J J 

rAe Q Konn^ecTBO 
aneiapoaHepruM, kBt.m; 



U3pacxoAOBaHHofl 
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M3MeHeHne GHTanbnun 3arpy>xeHHoro b 
neMb j-ro MaTepnana npw era HarpeBe ot 
mcxoahoB TeMnepaTypw ao TeMnepaTypw 
nnaB/ieHMP, kBum; 

mj Macca 3arpy)KeHHoro b nenb j-ro 
MaTepwana, t, 

b npouecce HenpepbiBHofl sarpysKM m 
nnaaneHMH MeTannM30BaHHbix oKaTuujefi npn 
HecTaSvuibHOM noBeASHMM Ayr bboaht 
AononHHTe/ibHyio KoppeKunio 3arpy3KM 
MeTannusoBaHHbtx oKaTbiwefl, npn gtom npn 

CHVUK6HMH aKTMBHOfl MOl^HOCTM HVDKe HMJKHerO 

3aA3HHoro npeAena CKopocTb 3arpy3KM 
yMeHbiuatOT, a npu npeBbJiueHnn aKTMBHOfl 
moimhoctm BWiue BepxHero 3aAaHHoro npeAena 
CKopocTb 3arpy3KM yBennsMBaioT. 

2. Cnoco6 no n. 1, oTJMMaKMiMttafl TeM, hto 
npn noaaneHnn HecTa6nnbHoro no&eAeHMfl Ayr, 
BbipaweHHoro cooTHOweHHeM 

.Z .3 . 

ot *d >d , 
I u o 

rAea|- KOGcfccjDHLiMeHT HecuMMeTpHM tokob; 

Oy- K03CfX^)ML\MeHT HeCMMMeTpHH 

Hanp^DKeHMM; 

o^,- rpaHMHHoe 3HaMeHne, 

npon3BOA«T AonoriHMTenbHyK) KoppeKUHK) 
CKopocTM 3arpy3KM MeTannw30BaHHbix 
OKaTbiiue^, npw stom crapocTb 3arpy3Kn 
yMeHbiuaioT, ecnM BbinoriHweTcw ycnoBwe 

Ps<Ps, 

rAe Ps - TeKyu4a$i aKTUBHaa Mou^HOCTb Ha 
cryneHU HanpflmeHUfl S, MBt; 

Ps - HVWKHee 3aAaHHoe rpaHHMHoe 3HaMeHne 
Anfl aKTMBHO^ moiuhocth Ha cTyneHM 
Hanpn^KeHMfl S, MBt, 

Vim CKopocTb 3arpy3Kn yBennnnBaioT, ecnn 
BbinonHfleTca ycnoBue 

A H 

Ps > Ps, 

rAe Ps - BepxHee saAaHHoe rpaHUHHoe 
3HaneHne aKTMBHoi* moi^hoctm Ha CTyneHM 
HanpjDKeHMR S, MBt. 
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